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Introduction
Nigeria has a high burden of tuberculosis (TB). The country presently ranked 7th globally in new reported TB cases. Only India records higher number of death due to TB than Nigeria (WHO, 2018). The estimated incidence of TB as at 2017 in Nigeria was 407,000, with 115,000 dying due to TB, despite the availability of a very effective treatment for TB .
The national survey of TB of 2012 showed that males and those aged 45-54 have the highest TB ratios in Nigeria (NTBLCP, 2012) . Almost half of them, (49%), reported taking treatment in general hospitals (NTBLCP, 2012) . Most patients often take inappropriate action, which could be responsible for the continued transmission of TB (NTBLCP, 2012). Many of those who sought any form of care (37%), consulted the general hospitals (NTBLCP, 2012) .
The report left a huge gap in the knowledge of TB in people <15 years in Nigeria. This, with poor case ascertainment, hamper the accurate quantification of the disease burden associated with childhood TB (Newton, Brent, Anderson, Whittaker, & Kampmann, 2008) . Meanwhile, TB is increasingly contributing, and forming an important cause of global child morbidity and mortality. Despite this, childhood TB is still largely being underdiagnosed and underreported; as a result of the challenging diagnostic confirmation inherent in the paucibacillary nature of TB, and the difficulty in obtaining expectorated sputum from children (Marais, et al., 2006) .
WHO recommended automated nucleic acid amplification test (NAAT); Xpert MTB/RIF (Xpert; Cepheid, Sunnyvale, California), for the diagnosis of HIV-associated and drug-resistant TB in adults (Boehme, Nabeta, Hillemann, & al., 2010; WHO, 2011) . And by 2014, WHO further recommended its use as the initial diagnostic test in all children suspected of having TB (WHO, 2014).
Data sources and inclusion criteria
All patients with TB symptoms were sent to the chest clinic for investigation and recording in the presumptive TB register. Patients referred from other TB treatment centres were excluded, so as to avoid double entry. The preference for laboratory register is because the data of those excluded, as per above, are kept there. All patients, of all ages, with known and unknown HIV status were included, except those with omitted ages and those unable to produce sputum or with extra pulmonary TB.
Statistical analysis
Data was analysed using SPSS 20.0 (Statistical Package for the Social Sciences, Chicago, Illinois) and presented as number of cases, mean ± standard deviation. The t-test, ANOVA and chi-square (χ 2 ) tests were used where applicable. Logistic regression analysis was employed to analyze the relationship between positive TB results and risk factors. A two-sided p value < 0.05 was considered significant for all analyses.
Results

Descriptive statistics
The mean age of TB negatives was 36.95 ± 17.30 years, which was significantly higher than TB positives (35.68 ± 14.05 years; t = 2.07, p = 0.039). Also, 513 of the 753 TB positives were males (68.1%), while 240 (31.9%) were females. The male to female ratio was 2.14:1.
Of the 714 TB positives investigated for HIV, 98 (13.7%) were positive, while 616 (86.3%) were negative. Another 39 (5.2%) have unknown HIV status. The average age of HIV positives was 37.45 ± 11.89 years, whereas that of HIV negatives was 36.51 ± 17.45 years (t = 1.62, p = 0.105).
The frequency of pulmonary TB and HIV
All patients were first seen at the out-patient department (OPD (Table 1) .
Also, annually, TB positive cases were most in age groups: 25-34 (6.238%), 35-44 (5.359%) and 15-24 (3.627%). And also highest among 25-34 age group with a prevalence of 10.811% (2015), 5.897% (2016) and 5.106% (2017). The TB prevalence among <15 age group is 0.605% (Table 1) .
Males are at a higher risk of having TB ( Figure 1 ). The overall ratio of a male positive TB compared to their female counterparts is 2.14:1. Females (448) however, stand a higher risk of positive HIV than males (227) with a ratio 1.97:1. For HIV positives who also tested positive to TB, male (48) to female (50) ratio is almost 1:1. This is the trend for each of the year studied ( Figure 1 ).
Logistic regression
In the univariate analysis of the relationship between positive TB and potential risk factors, multiple logistic regression model was employed. The following variables were used: Age ( 1.227 -3.596) and >64 years (OR = 1.839, 95% CI: 1.028 -3.291) remained significant ( Table 2 ).
Discussion
The incidences of TB for 2015, 2016 and 2017 were 36.22%, 19.77% and 16.70%. An average rate of 20.7% for the periods. This is similar to the rates reported by similar studies in Nigeria. For example (Sani, Garba, Oyeleke, & Abalaka, 2015), reported 25.5% and (Egbe, Ike, & Aleruchi, 2016) reported 26.3%. This attested to the importance and great public health concern, this disease still poses in the area this study was conducted.
The drop in the incidence of TB, in 2016 and 2017 compared to 2015, was mainly because patients investigated in 2015 were those with a high suspicion of TB, whereas for 2016 and 2017, mere presence of any of the symptoms and signs of TB was enough for investigation.
Xpert MTB/RIF allowed processing of more samples; from other smaller centres to be processed at our laboratory, as well as making more HIV positives, with slightest suspicion of TB, to be investigated. This explains why of the 675 HIV positives investigated for TB, 15% were in 2015, 45% in 2016 and 40% in 2017. Positive TB and HIV patients are then visited at home or contacted on phone, so as to be initiated into appropriate treatments.
Xpert MTB/RIF also ensures that TB results become available within a few hours, unlike the previous average waiting time of 3 -5 days when sputum smear microscopy method was the main diagnostic tool. This further explains the progressive increase in the number of cases investigated for 2016 (1:2.2) and 2017 (1:3.4) when compared to 2015. This is in line with the result from similar researches in other centers. For example, (Pereira, Barbosa, Dias, Almeida, & Silva, 2018), noticed a 1:2.0 increase pre -and post-Xpert MTB/RIF introduction in Brazil.
The highest prevalence was in the age group 25-34 years. This is contrary to the prevalence reported in the national survey of Nigeria where the highest estimate was in the 45-54 age group (NTBLCP, 2012) . This difference may be because the survey was in 2012 and this study was between 2015 and 2017. ISSN: There is an increase TB case finding by health workers, which made more presumptive cases to be referred to the laboratory. This is evident in the number of those investigated significantly increasing from 15% in 2015 to 45% in 2016 and 40% in 2017. Even, when there was no significant change in the number of patients seen at the OPD during the same period. Of the 218,705 patients: 70, 035 (32.0%) were seen in 2015, 70,304 (32.2%) in 2016 and 78,366 (35.8%) in 2017.
Also, the highest number of people investigated are in the age group 25-54 (62.2%), which had the lowest participation in the national survey (NTBLCP, 2012). This high participation rate, among this age group, was also observed in many similar studies, done after the national survey. For example ( For Nigeria (WHO, 2018), further reported females accounting for more than 50% of the estimated incident TB cases and with a better prevalence to notification ratio (about 4) compared to men (about 6). A suggestion that women are accessing available diagnostic and treatment services more effectively than men. All these made (Horton, MacPherson, Houben, White, & Corbett, 2016) to suggest a need for strategies to improve access to and use of health services among men.
Also, 66.4% of positive HIV are women. This is significantly higher than the 58% of the Nigeria estimates for women . This may be because the hospital harbors the two busiest seaports in Nigeria, with many sex workers to satiate sea farers sexually. And HIV prevalence has been found to be higher among port workers (ITF, 2013) and sex workers (NACA, 2015) , when compared to the general population.
Unlike in many similar studies (Swaminathan, et al., 2000 ; WHO, 2018), I observed a significant lower risk of positive TB among HIV positives. This may be because, many HIV positives are now placed on Isoniazid Preventive Therapy (IPT) for six months, alongside the antiretroviral therapy (ARV).
The mean age of positive TB, in this study, was significantly lower than negative TB. This may be because many young people in Nigeria are becoming jobless. According to (Statista, 2018), youth unemployment rate in Nigeria increased from 8.05% in 2015 to 13.41% in 2017. Youth unemployment may be a cause of hunger and malnutrition and increase the occurrence of certain diseases. For example (George, 1984) , cited in (Ugai, Nwagbara, & Uyang, 2011) attributed it to the increased occurrence of Kwashiorkor in Ghana. Furthermore, malnutrition is known to have a conjoined relationship with TB (Macallan, 1999) .
The prevalence of TB in <15 years, in this study, is lower than the global prevalence in this age group (WHO, 2018). This is due to the challenging diagnostic confirmation faced with the use of gastric aspirate to obtain expectorated sputum in children as noted by (Marais, et al., 2006) . This is worsened by the delay in processing the expectorated sputum samples, since the recommendation is that, the processing should start by the bed side and not later than half an hour after collection (CITC, 2018). Another factor is the almost impracticability of making very small children to fast overnight before aspirate collection.
Conclusion
The main findings of this study are along the trend in previous studies. But other important results were also obtained. In my analysis, HIV positives were not at a higher risk of developing TB, malnutrition was Texila International Journal of Public Health Volume 7, Issue 2, Jun 2019 probably more adduced. The incidence of TB in <15 years was found lower than the global average due to challenges observed in diagnostic process in children.
Recommendations
I will recommend based on the result of this study: [1] . Improvement of the diagnosis of childhood TB. Alternative diagnostic methods, such as sputum induction and other non-invasive methods such as stool samples on Xpert MTB/ULTRA, etc. should be more explored. Since evidence is becoming abundant to suggest that there are still many childhood TB that remain undiagnosed. [2] . The age groups most affected by the disease is the working-class group. This in effect, means reduction of needed manpower to improve the economy of the country. More jobs need to be created for these young people, so as to reduce malnutrition which has been established to be a serious contributory factor to an individual developing TB. [3] . National TB programs should intensify case findings among males, since many studies have found higher prevalence among them. [4] . Case findings among HIV positives, especially females, should also be intensified in areas with high HIV prevalence because of HIV being a known risk factor for the development of TB disease. [5] . There should be an increase integration of TB diagnosis and treatment in: women's clinics, mother and child centres. This should include increasing TB awareness among women. [6] . Establishment of strong contact tracing. As well as better involvement of community members in case finding. [7] . Finding cases should be extended beyond HIV positives. Other risk factors are becoming increasingly important to the development of TB.
Limitations
This study is limited by several factors. First, is that the study was conducted in a General Hospital and so the result may not be generalizable to Lagos. I only used the data in the register of the laboratory. Therefore, the impact of the other proven risk factors was excluded. It is thus pertinent that future studies should explore these. Tables   Table 1 
